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« 

Description 



•••%* » 

The present invention relates to a process for the preparation of (-)-riydroxycitric acid as calcium salt from the fruit 
rinds of Garcinia species. 

s The calcium salt of (-Hrydroxycrtric acid as well as (^-hydroxycitric acid itsetf are therapeutically active components 

which alleviate fat formation, (^-riyoYoxycitric acid is usually unstable in free form and gets converted to its correspond- 
ing lactone. The lactone of (-)-nydroxy citric acid is not therapeutically active since it shows little or no rtubftkxi of 
deposit of fats [Ref. Ctouatre et al. The Diet and Health Benefits c4 rrydrcocycrtrk; acid". A Good Health Guide pp 8-48 
(1994)]. 

w Accordingly to retain the therapeutic properties of (-)-hydroxycitric acid it was neutralised by alXafi/alkaline agent 
e.g. calcium oxide, calcium hydroxide to its corresponding alkali or alkaline metal salts like sodium, potassium or cal- 
cium. 



These salts of (-) erylhro-riydroxycitric are suitable compounds possessing therapeutic properties of free hydroxy- 
citric acid. (-) Erythro-hydrcKycrtric acid is the primary acid found in fruit rinds of Garcinia species such as Garania mm. 
is fcooja. Cjarcinia atrpviricTis and garcinia. iridic^, garcinia . species belong to the plant family known as Guttiferaa This 
species grow in the evergreen forests of Konkan stretching southwards in Kerala and Western Ghats and are useful in 
food preparations. 

Usefulness of Garcinia species m food preparations is reported in fterature. In the West Coast of South Incfia, Gar- 
cia Cambogia is used pnmanfy in cooking and in Sri Lanka rt is employed cornm^ciaJry in fish curing. G InrJca and 
20 G. AfroviricSs are also useW for culinary purposes especially in the preparation of curries. [ The Diet and Health Bene- 
frts of hycfcoxycrtnc acid. Ctouatre et al, A Good Health Guide, pg. 8-9(1994); The Wealth of kxfia. Vol IV p. 99 100 
CSIR New Delhi (1956); Deranlyagala, Ceyton J. Sd. Sec. (c) V. 49(1933); M F Chandratha. Trop, Agnajflurist. 
103,34(1947) J. 

„ n H^r^^T^!^J2^JS XyCi,riC acW fe 1 ° Und to ^ "a"* 8 * in G*"*** cambogia. Garcinia carrtoogia contains 
^TC^^tTEZZ^ °^l^ te ^"^^"y -opponent (^Hydraxycftrlc acid w*^XSa^ 
£1^h . thefrurtnndso,a cambogia and two other species and was characterized on the 

^T^tSS^ " S M * * Y.S. Lewis J2 

Since, hydroxycitric acid (1 .2-dihydroxypropane-l .3-tricarboxylic acid) has two asymmetric centres, four different 
30 '^sarepo^e. Out or which (^-erytnro-hydroxycitricaad is bk^c^acth* w^te^^fr^^S 
^ r ° X> T t T_ a 2 d 3 O 3 ™™-"^^ ?c»d. cycfces readily to the corresponding garrrna-tactooe. hi 
^° C ^J^1 * te 180,006 ***** iS ditterent * and^^toXrettedm^the 

as T)-Erythro-hydrc3xyc*ic acid is a therapeutically active motecute as an active inhibitor of fat formation ntokfc 9 

r^J^tS^L2^^°^ 0beSity ' 8 ' 1 ' 2*1^1984)]. (-)-Erythn>bydroxycrtri C add 

^^^^^^^JZ y ihe enzyme ATP-citrate lyase which is responses tor converting excess of du- 
40 STtS^ Zl^T^ o^,^ 8 ^ 1 10 redUC8 ^ **** W6i9ht and tower Ipid accmiulation in rats [Sergio 
^2^S)].^^ * } ' Ka * * Upids ' 9:121 < 1973 > SuDfcan A.C. et al. L^Ss. 

Various methods utilized in the prior art for the extraction of (-HirytJr^^ 

l^J^^ ett ^^^T n ° toW - 13:613 < 1967 > d««rib«l « Pmcess for the extraction of hydroxycitric add 
ZT^l acrf was extracted uang acetone or an alcohol such as ethane* and the resUting extract was treated 
•w^potossaim hydrate to yield potassium satt of the acid which was attempted to be converted to free hydroxy, 
crtnc aad by passing through cation exchange resin. However, the attenpt was futfe since tr» a 
to its corresponding lactone and the yield of lactone was only 15%. converted 

I Pai T, U< t^J^ deSCrfcGS a P"* 5655 **** extraction of hydroxycitric add along with gardnol and 

^ST^T r "l°L ^ '"^ Wherein tflB ertractio " of frut rind with addUatod water to iowed by treat- 
!^ ^J** aBthe,hree de^ed Prod"^ Le - ^raxycitric add. gardnd and arrthocyanins which 

!* ^ 9 !^f ?4 lf!!?? eS a i pfOC8SS enriching hydroxycitric add from Garcinia rind which comprises passing . 

■^!t a L ef e f aC, * rou9h ^change resin and liberating hydroxycitric acid in metal salt form by adding 
an alkal. hydrox.de such as sodium hydroxide. The hydroxydtrate salt is converted to its free acid by passing 
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^ ^° n ;T? ^ ,eSuKng an at » ueous aIka,i such as 20% sodium hydroxide solution was 

^.^5 e S^lt^* C °°" n9 ^ r€aCti0n mbrture to ^enttenperature.20%soMk 3 nofcataumchlo- 
add « J j and PH adjusted to 6-7 to precipitate out calcium salt of hydroxyzine acid. The resufcna preckxtate was 

2 f^cSStoSa ried * ^ CaJCiUm ^ 01 «^^'o^^dT 5 1.89% yietolSed o^S^S 

i ^l™ 3 . fai ,! 'J"" 5 contail hydroxycitric acid in its lactone form and some pectinous matter such as pectin ceflu- 
tose and hemxatfutose. For therapeutic purpose hyxiroxycrtnc acid in rts a*ai, c* alpine metal form shoSj^free^ 
the accompanying pectinous matter. «~wuoeireeiiom 

Pectin cor^ of potygatectouror^ acid resfoues lir^ 

™^^ n "I™* 1 ? t ***?tVl° f>eCiiC - en2 y me - Polygalacturonase (PG) hydroryticaJly deaves the glycosidic 

b^^^^^^^L^ 0 ^ Enzymok ^- « 158-166]. Another enzyme Le. pectin tysa^pS 
breaks the ester linkages of pectin, cellulose and hemicellulose. J ^^ 1 4 

proceS ° btained b/ PfeSent fX0CGSS fe ,iflhter m ° 0lour 35 «> ««t obtained using conventional 

HPL^^ndTbe'SS * ^ ^ ^ * 71% " « ««* **»*^ ** 88 «*— by 

The mixture of pectic enzymes i.e. porygaJactouronase (PG) and pectin lysasefPU used in the nm««» 
was obtained from MA, Microzyme India Pvt Ud.. Mumbai wrth L traoTSmSolasa 

txxJsu^fvoy S° £225 i ^^ Cto T na ^ 3) ^P^n^saseCPDwasused^ different ccmbina- 
* 'J?!.'! However, the preferred combination of the said enzymes is 148 since hioh 

yn*i of cataum salt of hydroxycrtric acid i.e. high hydroxycitric acid content was obtained wS^S ^anto^on wis 

The enzymes as used have a specific gravity of 1 1 

lose II^^SSSSSTJST 3 ^^ h ^^ h ^^«P^o^-h« rte *H 

bybr^^^^.^ 

fa^J^^j" Pe °^^f ym ^ 3 sUjStrat0 ^ 'O""' 1 to bo important Wgher the ratio of enzyme to the substrate 
tester ,s the release of nydraxycftnc ac« from th^ 
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SUBSTRATE w/W (%) 


Ca~SALTOF HCA% 


HCA AS TOTAL ACIDS 
% 




17.30% 


55.46% 




36.37% 


70.39% 




51.89% 


71.00% ] 




57.20% 


72.80% } 



Ateo tanetics tor extraction of hydroxycitric acid at elevated temperature of 90*C In the absence of «n*vm«c 
ST'cbte^^ 

data proves that the enzymes act as catalyst in effective release of hydroxy^ 

The process of the present invention is earned out at a temperature ranging from 30*C to 50-C rafamhh, «t An»n 
from P^eT 5 10 ***** h> * 3XyCrtriC aCk3a, ^ C wftnout^S: *£to^S SS S^evSS 

«nJl!!«!T o th ° re£K ^ on d «P ends on the concfitions used i.e. temperature and composition and proportion of 
enzyme to the Garan* nnd and general* ranges from one to three houra depertfng onlt^^ 
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through a cation exchange resin column wherein the free hydrcxycrtric acid, the lactone of hydroxycdric acid and 
citric acid oonsfikite 94 to 99% by weight of total solutes dissolved in water. However, this process utilising ion 
exchange column would not be economical and ateo the total yield from the raw material is poor. 

4. In addition to the above, the conventional process that is generally used in commerce consists of extraction of 
Garcinia cambogja fruit rind with water at 90°C to form the water extract The residue remaining in the first extrac- 
tion is further extracted twice in similar manner as the first extract to obtain two more additional extracts. Each 
extract after heaing was combined and concentrated at 80°C til the volume becomes half. The resulting concen- 
trated extract was made alkaline by adding 20% aqueous sodium hydroxide solution tin a pH of 4-5 is attained and 
kept overnight so that resinous pectin setU es at the bottom. Next day the extract was decanted to remove the res- 
inous matter and another portion of 20% aqueous solution of sodium hydroxide was added til it is afcaSne (pH75 
to8).foJtowedbyacttitk™ 

Methanol was added to enhance the precipitation process and the resulting caJcium satt of rrydtaxycitric acid was 
filtered, dried to obtain light gray coloured product in 32.6% yield. 

Most of the prior art processes relate to extraction of H^ydroxycitric acid, however, in most of the cases the 
atte T^ R ^^ acid were futile, since the acid being unstable it stowty lactontses S to 

coa^xxxfn^ lector^ Hence, free (-)^oxyc*ric acid is always associated with some anZ^i^^ 

The cataunvsaJt (-Hiydroxycrtric acid is a commercial commocSty and is manufactured in India by Mfc. Lisalava 
Herbals Ud.. Indore; Mfe Lucky Labs Ltd.. New Delhi; MA, Sharon Pharma Chem Ltd.. VaS ^Jo^anX 

Thus the major object of tho present invention is to sofve the difficulties of the Drior art nrri nrr«^« a ^ 
^"vviaUerne^toreat^ 

~ .A™*" Cbiectct ^° irrA>ntion is to provide a process for extraction of (->-erythn>r^d rax vcitric acid without nec- 
essarily usmg an organic solvent or excessive temperature. 7««*ywinc acw wsnout neo- 

^WuTZl^^J^T^** use of a pectic enzyme such as pc^iactourooase (PG) and pectin 
lysase (PL) or a rnotore thereof is effective in inactivating structural cornponerrts ike oactes. caOuinJ o«i t^J-T^ 
^V™** ™*"* «* ^fraction process of hydroxycrt/ic acid morHS^ hefncGa ^ 

n nJT^^S^^T^ ^J^TT <* » -ythro^roxyotoc acid from fait 

, g o^Srg^ BXamp<e from Catena Cambggm. BMduia irrfira and Garcnin aterfddis «~ 

0 providing an aqueous suspension of fruit rinds of said Garcinia species- 
^heatino the aeneous suspension with a peclfc eruynie or mixiure the^ 

HQ heating the mass to deactivate the enzyme(s); 

iv) adding afkafi to the resufting solution to achieve a pH of between 8-9 

v) adding cataum chloride to the aJteBne mass in precipitate calcium salt of O^rytrro-bydroxycitric add. 

^J^lf^ 0 fe P^^y use « the range of 0.001 1 to 0.022 g per g of Garcirfe fruit rind. Preferabrv 

ES^^rT^C^T"™ <* P"* 5 enzymes "sad and such mixture iof p^c W^tscanS StSS 
tertouronase (PG) and pectin lysase (PL) in the ratio of between 1 :07 to 1:60 and pr^^ry^DoTl^^tfTr^Sl 
ofthe .nverfcon the aqueous suspend on of fru« rinds is proved by u*^i£^^££ £^ 

««JL5 ^ffj^l^^J"^ obtained in step(ii) is fJtered prior to the step of heating in stepfrn) in which heatina is 
T^^ lTZT^ "J?** WC 71,6 a,tefi " *• process is ^Bq^oJl^^S^Z Knosa^ 
homsodium hydroxxte. sodium carbonate, potassium chloride and potassUjm^bonata Tno^u^sSt^TT 
erytrirc-hyd,T»rycrrric add thus obtain* by toe presert process fe 

According to preferred aspect of the present invention the process of the present invention far th« ««t™^, ~i / a 
e^hydroxyotnc add from Gardnia rind comprises rnacerati^Gan^fo^^ 
conto.nat.on of pc^gatectouronase (PG) and pectin rysase(PL) 160) aMO-C^wnounT^ 

extract was f Blared and combmed. The combmed «tracts were heated «70»C fori hour to iract^ 
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The process of the present invention can be carried out without use of any cxsanic solvent which is an mxove- 
mert over tie prior art. 

The scope and objects of the invention is illustrated by the following non -limiting exarrptes: 
EXAMPLE 1: 

EXTRACTS USING MIXTURE OF PG AND PI rf4f» 

Gardrw Cambogia rind (25.27 g) was taken in 100 ml water and 0.025 ml of pectic enzyme in mixture i.e. pofyga- 
an ^ PeCtin ,ysase < PL > < 1:48 >- *«* and heated to40-C for 3 hrs. The fret extrartwas 

^,^ ere f ICkie remainina ,nthe1rst extraction was further extracted in similar manner as first extract to obtain 
^^S^^*** 8 WerB fltered ^ combined with the first extract. The combined extract was then 
£S£ ^ ^°^' nUle6 10 inactivate ^ cato ^ «^ec to obtain extract rich in hydroxycitric acT^ 

wh^h wSiS ^ aUm . to rt 6 * the calcium saJt of hydraxydlric add predphates. 

SSSSi^SS^. 4 S^*" 10 1311 ° (5189%) add . The 

Optical Rotation 

[free (-herythro-hydroxycatric cod] : [afo 20 -.-20° (C - 10% in water) 
[(-Krytiro4iydroxycitric acid : [afo 20 - -96- (C - 10% in water) saturated with borax] 
I.R.(K&) in cm -1 ( calcium salt of (-)-erythro^ V dIaxydtric add ) : « 3420. 1600. 1410. 
EXAMPLE?- 

EXTRACTION USING Mrxn ire of pn and pi n Am 

Camb °° ia nnd (5 0) was * 25 "ater and 0. 1 ml of pectic enzyme hi mixture I a Dolvaalado.jrrv 
cS ) «^S2 i ^ P ^i 1 . :48) - ^ added and worked up In rirrTn^Lnn^in 

3« EXAMPlFfl: 

EXTRACTION USING Mtxn irf n F ^ p , Q ^ 

l ^^ d *^*°9 ia rind ( 2 ^12 g) was taken in 100 ml water and 0.02 ml of pectic enzyme in mixture i a oofvaa- 
SSl^ ^f" ^ PL) (1:48 >" was added and worked up in a SnX n2Z asTe^eT^o 
y^dof cataum salt of hydroxys acid obtained is 8.77 g (36.37%). The hydroxydtric acid content is^Sby S 

EXAMPLE 4- 

EXTRAOTION I ISING MIXTURE of pg and pi (1 -a*) 

Isc^^^S^t 1 ^! 5 ^^ 100ml water and 0.01 ml of pectic enzyme in mixture La pofyga- 

50 v^^S^^l^^^ilL^' *"* ***** " a «^ manner as in exarr^eTr^ 

£^ <* «**™ satt of rydraxyotnc aod obtained is 4.6 fl (17.3%). The hydrcsrycrtric add ccntont is 55^6^ t^n2 

EXAMPLES- 

65 EXTRACTION USING MIXT1 IR E OF PR A N r> P! f1 -py) 

Gardniacambogia rind (20.13 g) was taken in 100 ml water and 0 02 ml of Dectic enzvme in mi»him i « n^,,^ 
tou™ase<PG) and pectin lysase(P g (1 was added and wc^ed u^^a^J^J^^^ 9 ^^ 
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of calcturh salt of hydroxycrtric acid obtained is 7.39 g (36.74%). The hydracyritric ackJ content is 54.33% by trtrimetry. 
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EXAMPLE 6: 

EXTRACTION USING MIXTURE OF PG AND PL (1 38) 

Gardnia Cambogia rind (ia94 g) was taken in 100 ml water and 0.02 ml of pectic enzyme mixture i.e. porygalac- 
touronase{PG) and pectin tysase(PL) (1 .-38). was added and worked up in the same manner as in example 1 . The cal- 
cium salt of hydroxy citric acid is obtained in 5.75 g (28.82%) yield. The rryoVoxycitric acid content is 54. 12% by trtrimetry. 

EXAMPLE 7: 

EXTRACTION USING MIXTURE OF PG AND PL f 1 :48) 

Gardnia indica rind (25.28 g) was taken in 100 ml water and 0.025 ml of poetic enzyme in mixture i.e. potygalac- 
touronase(PG) and pectin lysase(PL) (1 :48). was added and worked up in simBar manner as in example 1 . "The yield 
calcium salt of hydroxycitric acid obtained is 3.67 g (14.52%). The hydroxycitric acid content is 45.07% by trtrimetry. 

EXAMPLE 8: 

STUDY OF EXTRACTION KINETICS ; 

Three experiments were canned out to study the rate of extraction of (-)-erythro hydroxycriric acid from Garcinia fruit 
rind in the presence or absence of pectic enzymes at temperature of 40°C and 90°C respectively. 
The procedure was as follows: 

Gardnia cambogia fruit rind (10 g) was taken in water (150 ml). 

1 . To the resulting aqueous suspension 0.01 ml of pectic enzyme mixture Le. polygalactouronase (PG) and pectin 
tysase(PL) (1 :48) was added, stirred and kept at 40°C in an incubator. 

2. The resulting aqueous suspension without adding enzyme was kept at 40*C in an incubator. 

3. The resulting aqueous suspension without adding enzyme was refluxed at 90*C. 

In each of the above cases 5 ml extract was withdrawn after every 30 minutes upto three hours and titrated against 
0.1 N sodium hydroxide using phenolphthalein as an indicator. Depending on the consumption of sod um hydroxide the 
amount of total acid was calculated. The comparative data is presented in Table 2 and figure 1 respectively 
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534 
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60 


12.57 
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11.59 


17.83 


180 


17.50 


12.00 


17.50 



55 Claims 



1. A process for producing calcium salt of (-)-ervthrohvcfrcpcycrtric acid from fait rinds of Gardnia species, the process 
comprising: 
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I) heating an aqueous suspension of fmit rinds of said QaCEDia species with a pecbc enzyme or mixture of pec- 
t^enzymes at a temperature of between 3CTC to 50"C followed by separation of the rinds from the supema- 

ii) heating the supernatant to deactivate the enzyme(s); 
* iii) adding alkali to me deactivated solution to achieve a pH of between 8-9; 

■v) adding calcium chloride to the product to precipitate the calcium salt of (O^erytt^ydrooycitric acid. 

2. A process as claimed in daim 1 wherein the r^rojia species is Q^mte&J&L G. Indica or Q. Atrovirirto 

" * a^o^p^g^^ 

A process as claimed in daim 1 . claim 2 or daim 3 wherein a mixture of pectc enzymes is used. 

^^ >C k SS 88 n cJairn 4 vy herain the mixture of pectic enzymes consists of porygalactouronase (PG) and 

pactin lysase (PL) in a ratio of between 1 ."07 to 1. "60. 1 ; 800 

6. A process as claimed in cSaim 5 wherein the ratio of pc*/galatf ourpnase (PG) and pectin lysase (PL) is about 1 :48. 

7. A Pnx^ as claimed «ary one erf the p^ 

by macerating frurt rinds of the Garrinia fruit rinds in water. 

a. A process as claimed h any one of tha preceding claims wherein the mass obtained in step (I) is filtered prior to 
the step of heating in &ep (ii). 
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9. A process as claimed in any one of the preceding claims wherein the temperature of heating in step (S) is about 
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